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Run 3 overview:

ALICE

Pb-Pb 5.36 TeV

LHC22s period
18th November 2022

16:52:47 893



ALICE for Run 3

New Muon Forward Tracker:
CMOS pixel, MAPS technology _.=
pumnsinw i mvn mom m o m AN Vertex tracker

Inner Tracking System 2:
CMOS pixel, MAPS technology
Improved resolution

Faster readout

_ L
T PP [ T
New Fast Interaction Trigger:
Centrality measurement e
Luminosity
Event plane b Ui Bl 195 m from IP

New TPC Readout Chambers:
GEM technology, new electronics
Continuous readout gy T

\

17 m from IP 3.5m from IP

New computing system
(Online-Offline = 0?)

EMCAL, PHOS, TOF, TRD, MUON:
New readout electronics

3

Readout upgrade for detectors




Data processing

. . —ﬁ ALICE Performance, Run 3, pp, \s=13.6 TeV
@Record & reconstruct data in continuous readout =
. . . e Recorded: 29.0 pb™
% Data taking at 500 kHz in pp & 50 kHz in Pb-Pb I y

% Up to x50 increase of statistics B %
. . e . £ 20

Selection of high-multiplicity and rare events using software g

triggers with selection factor of around 107 151

'Goals for Run 3:
Few dates to resume Run 3: i pp: 100 pb”
: PbPb: 6.5 nb™
5
o July 2022: pp collisions at 10 kHz at 13.6 TeV |

0

O pp physics data taking at ~500 kHz 02Jul22 010ct22 31Dec22 02Apr23 02 Jul 23
- o Tests of pp at 1-4 MHz (3.5 MHz pp equivalent to Pb-Pb at 50 kHz)

o0 13.8 pb™ collected of 13.6 TeV pp at 500 kHz
o 17-18 November 2022: Pilot beam Pb-Pb at 5.36 TeV

July 2022: pp @13.6 TeV

% Nov 2022: Pb—Pb @5.36 TeV

18th November 2022

16:52:47 893

o April 6: first stable beam, pp at 0.9 TeV
o April 21: first pp stable beam at 13.6 TeV
o physics data taking with gradual increase of interaction
rate up to ~500 kHz, nominal data taking
o From 5th October: 25 days Pb-Pb without beam

background
o Data taking around 47 kHz rate reached




Outlook from the different upgrades

Fast Interaction Trigger:

FTO:
2 arrays of Cherenkov radiators

Optically coupled to micro-channel plate photomultiplier tubes
Main functions:

High precision in measuring collision time and vertex position
Luminosity and background monitoring

FVO:
5 large segmented scintillator rings

PMT readout system T

Main functions: . . .
Monitoring background & luminosity > Time resolution ot 9 ps for Pb-Pb and 18 ps for pp collisions.

Assessing multiplicity, centrality, and event plane > Good correlations with primary vertex.

30_!]]]‘]1!![!!1]]]lllllllll'lll
. ALICE Performance

- Run3

ool- Pp Vs=13.6 TeV

30lllllllll]llllllll‘llllllllll

_  ALICE Performance |
20" Run3, Pb-Pb |5, = 5.36 TeV .- 2

FDD (Forward Diffractive Detector):
2 double layer scintillator arrays
PMT readout system
Main functions:

Background monitoring :
Forward vetoes for diffractive studies 2t

primary vertex (cm)
primary vertex (cm)

10}

1 .1 i $ 8 4 . l g g N l 1.1 5. 9 l L1 1 1 I | S EN) (o | I §. g UGS i
3930 -20 -10 0 10 20 30
FTO vertex (cm)

FTO vertex (cm)




Outlook from the different upgrades

Inner Tracking System 2:

Provides tracking down to low pT, allows the determination of primary and
secondary vertices.

Design
/ silicon layers located around the interaction point
Based on Monolithic Active Pixel Sensors technology
Equipped with ALPIDE chips, allowing continuous readout
Upgraded readout capabilities, handling high data-taking rate

Performance Requirements Operations: ATV S

Fake-hit rate: < 10”°/event/pixel .

Detection efficiency > 99% > 24k chips displaying good stability over time.

> Studies with ML ongoing to exploit cluster size to ID pions, kaons and

Improved resolution wrt ITS1 srotons down to pT < 0.1 GeV/c. @
Impact parameter improved in the r - ¢ coordinate 14ooo_ﬂ,'.'_
B 1=04962GeV/c® 5

by a factor of around 3 - o =
The z-coordinate resolution improved by a factor of 10000 - . SR FENE

Counts

around 5 at pT — 05 G@V/C 8000:§ _ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ —i

6000-%- ................... ..................... ..................... .................... ................ |
ot R . 0 P . =

20005 e BT e £ . =

il 1 l 1 L 1 1
0.9 1
Mass (GeV/c?)




Outlook from the different upgrades

Muon Forward Tracker:

New high resolution tracking detector in the forward rapidity region, installed around [ ] - ac
40 cm after the interaction point, allowing precise determination of muon production = VSNV~ bl r et

vertices

Design
936 silicon pixel sensors in 280 ladders
10 double-sided half disks
Based on Monolithic Active Pixel Sensors technology
Equipped with ALPIDE chips

= .

Small spacial resolution (5 pm) for high tracking LICE Porformance
performance > Extremely low noise -> fake hit e =— [
O 0.06
. croye . r < '10. 215
High readout capabilities for Run 3 data-taking éte . 0 " : . . 0.05
rates > 00da trac mg.p.er ormance In pp 5 -
and Pb-Pb collisions. |
Radiant-tolerant material to withstand radioactive : 0.03
environment (400 kRad) b 0.02
-10
Low material budged preventing multiple scattering -15 !
(0.7 %X()) 0= 35 _3 25 5 0
n




Outlook from the different upgrades

Time Projection Chamber:

Main detector for tracking of charged particles and particle identification

Design
Transition from Multi-Wire Proportional Chamber to Gas Electron Multiplier
technology, removing rate restrictions
36 inner and outer readout chambers

Operational Performance
Allows continuous readout, handles Pb-Pb collisions at 50 kHz

.
Utilizes a 4-GEM stack system

. . . o 800 LR
. . ~ Hvper parameter optimisation for £ = 3o (a5 Tov
Avalanche creation in GEM hole . yp P p > 700F B o
initial Bethe-Bloch fit. = I <
Specific configuration keeping ion backflow < 1% > Neural Network corrections for 3 500k
secondary effects + data-driven ° I
corrections.
300

200 g

pad plane




First performances

Impact parameter resolution: | First physics signals:

> Signiticantly improved pointing resolution with ITS2 > Good reconstruction, improved signal/background ratio
agreement with simulations (difference attributed to > Signiticant improvements expected with new TPC calibrations
residual misalignment)

: LI I T T T l T I T I l 1 | I I T T T T ] T T LI :
- ALICE Performance DIE
- Run3,pp Vs=13.6 TeV B
0.04F 1<p_<36GeV/c =

= |y|<05 -
— D - Kn* and charge conjugate -

- ALICE Performance o

- Run3,pp Vs=13.6 TeV
i 0<pT<10GeV/C ]
— |yl <0.5 _
| E AT oprw 7

o
o
S
(5

=)

—

N

(
|

> Improvement in r¢ (x3) and z (x6) at low pT

0.1

0.08 —_ — Gaussian fit + pol. bkg.
--- pol. bkg.

o

o

@

o
I

0.03 — Gaussian fit + pol. bkg. —]
~ - pol. bkg. .

200 I IIIIIII l l IIIIII

180 ALICE Performance .- _

200 BRI R :
160; Run 3 pp, /s =13.6 TeV

180; ALICE Performance - ,_

1607 |\ un 3 pp, \F—136Tev _________________________ E
|77|<08

140 ...... ..... ..................... ...... _
1200 ______ _____ _____________________ L

100:_\\\ ...... ........ rq;-prgjecngn ........ ...... __

b S +Data ............... W
- N MC si’mulations

60 SOOI SO/t U SUUUS SO0 N SO % SO SNSRI AOSIO OOE ._
- e
40_3\ e S OTS (LTI SRR B funde 2
. . . . ~ . . b . . . . . . . .

) : : Doors ! : : : A

: : : A S A S : : : A

: : : : R : : : Do ]

Normalized counts per 5.0 MeV/c?
Normalized counts per 1.0 MeV/c?

o
o
—
o

..... |n|<08~
140
120}

- v S A A L 1.75 1.8 1.85 1.9 1.95 2 1.29 1.3 1.31 1.32 1.33 1.34 1.35

— \ : : R S A

100 \ ............... Z prOjthEOn ........... e __ m (GeV/c?) m (GeV/c?)

8L +Data ............... o
- el | MC SImulations

(o]0 E— L . A1 1 S NN SO SO TR W O
H . N . . . . e e H . . . . . . .

: : N o : : : : N

: : PN A : : : st : : ¢
- z L N e : IRl
40__ ................ SRS SIR. N Dt W8 et R SO—— becersnssnssfusassensfunsscfursedonsieesiicden
H M . . . > e . H . . . . . . .
: : : s oeeild : : : R
. . . . . . . M . . . . . . . .
: : : : : 1 3 & 3w : : : H

X
il S
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| I | || T T I 1 1 1 T
16 ALICE Performance

25<y <3.6,Jy, y(2S) - u'w =it
—Jly
MFT+MCH+MID —y(28)

2
B SO Background

4<pT<6GeV/c

14

impact parameter resolution (um)
impact parameter resolution (um)

12

10

Counts per 20 MeV/c?
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What about Pb-Pb ?

High beam background detected during initial operations:
ITS chips fully saturated, impacting acceptance.

Collimated particle tlux parallel to beam pipe arising from losses on the TCT
Losses deviated to another collimator.

TOC Time (ns) ZNA TC
 hATOC A TCV
Ennes 363564
Maoan C 00836
_ Sa3 Dev 1258

1w

TDC Time (ns) ZNA TC

h TOC ZNA TC V

Vean O.MWs
St Dev 044X

ol With residual
0 dispersion

correction Background

signal

10



What about Pb-Pb ?

High beam background detected during initial operations:
ITS chips fully saturated, impacting acceptance.

Collimated particle flux parallel to beam pipe arising from losses on the TCT
Losses deviated to another collimator.

After 0.2 nb-1 delivered, operations back to normal

First physics signals in Pb-Pb

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ALICE Work in progress

Run 3, Pb-Pb |'s,, = 5.36 TeV
LHC23zzh_cpass?2

3.0< p.< 6.0 GeV/c

lyl < 0.5

Eo>AnT opnw

l 1 | [ I | I | I ll

-

2]
-—
C
=
o
(&)
©
(0]
N
©
=
| —
O
Z

— Gaussian fits + bkg.
- =--bkg.

I I I I I | I

l L1l l | I - l - l L1l I - l Ll l L1l l L1l I |-
1.3 1.305 1.311.3151.321.325 1.33 1.335 1.34
m (GeV/c?)

Integrated luminosity (nb™)

18~ ALICE Performance, 2023
.4l Pb-Pb, {5y, =5.36 TeV
Recorded: 1535.5 ub™

1.2|

1
0.8
0.6
0.4/
0.2

. Without beam background

05 Oct 12 Oct 19 Oct 26 Oct

208 hours of HI data taking

Detectors hardware stable

Collected sample much larger
than RUN 1+2:

Without background: 1.96 nb-1
(30% of total goal for Run 3)

10

Number of collisions (B)
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Physics perspectives at mid-rapidity

Reduction in statistical uncertainties, lower pT ranges reach, better tracking efficiencies

Nuclear Modification Factor measurements: Elliptic flow measurements:
Extended reach for D down to 0 GeV/c, statistical Extended reach for D down to 0 GeV/c
uncertainty expected to be improved from 10% to 0.3% Ds mesons measurable down to < 2 GeV/c
Ds measurable down to less than 2 GeV/c @J/w from B meson will be accessible down to 1 GeV/c
J/P from B now measurable down to 1 GeV/c @/\c will be measurable down to 3 GeV/c

@Zapability to measure Ac/DY RAA down to 2 GeV/c

First Y(nS) measurements Run 3 data

at mld-l’apldlty % 6005— ALICE Performance e _E
= C pp, Vs=13.6TeV * Uniike sign !
§ 500 — Y(nS)-—e'e,|y|<0.9 — Fit total -
g - 0.0<p, <25.0GeV/c — Fit, combinatorial bkg -

OOSS P SR T ISR R o G s [ e S IR DR B TR ] :(( 2: TII]IIIIIlIIIIII]I]IIIT[IIII]IIII[III: >(\j O_Sﬁlllyl.[]|[]],]l],,],]]l,,I],I]_‘ 8400
B C L 1 T 1gF ALICE Upgrade Simulation = - ALICE Upgrade Simulation -
3 _ Pb-Pb |5, = 5.5 TeV, centrality 0-20% i 100 : & a e [ & i
: {px e : 1_6_+ 0-10% Pb-Pb, \s\=5.5TeV, L,,=10nb Z 0.25: Pb-Pb, |s,,=5.5 TeV, L, = 10 nb ]
25 - = 1.4+ Prompt D°— Kn* - B B B H i
E g . - — 0 -
B *-\ Catania coal, 0-80% Pb-Pb 5.02TeV i 12 o B D' from B e 0.2 - B = D", 30-50% centr. -
-/ 1! LNl - atania coal extr. y yan — B B * N~ B
2__ - "*' 8aiania coa:+fr;g, 0-80% Pb-Pb 5.02TeV e + B"— Don’ = E . Ds’ 30-50% centr. g * Opposite sign - Combinatorial bkg
B =N ------ Catania coal+frag extr. & 1 B - i O 1 5 [ \ /\; 10-40% centr. ] 300 - ]
- = H v J/y(— e'e) from B (mid rapidity) = B = —3— _% ‘* . - _F't signal .
1'5:_ = O.BE' ﬁ | A Jy(— p'w) from B (2.5<y<3.6) = B i ! e E E4Y(S) + 5
B i B = A ] 200 |- Y(2S), Y(3S =
i - 0.6 __ﬂ-& H» | H g 0 1" B:ﬂ_ g - . : YN .
- g m —%— _H_—H— = B L) 150 |- v
- o4 8t b " & B W B ] :
H B -+ g 3 u
L - = . 0.05(7 —_ 100 F ] -
o 0.21 = i 50 |- b 3
B L e T. : 0_1 PR T N TR TN N W (YUY TN NN U T NN AN AN | | | 1 O 1 | | | ' | | | 1 1— ] A4 / +. — : I\\“\«n, | p
% 5 10 5 20 0 101520 2930+ 3940 0 2 4 6 8 01214516 O¢ 7 8 9 10 11 12
p. (GeV/c) P, (GeV/c) P, (GeV/c) Mee (GeV/c?)
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Physics perspectives at forward rapidity

Heavy Flavors: RS feed-down; ph.ph 0-10% Central Run 3 data
c 257 > JF 5. LS L LR . S I S B L
LeSS baCkg I’OUI"Id expected - IOW pT reaChed' _§ i —+— ITS upgraded D° from B @ 5.5 TeV; lyl<0.5 o {2 ALICE Preliminary, pp, Vs = 13.6 TeV |
Separation between charm and beauty quarks. 3 L Loppo =10 b5 L =6 pb [ALICE upgrade Lol] T [ wE@S) o, 25<y <4 -
ﬁ g - e | MFT+MUON upgraded JAp from B @ 5.5 TeV; 2.5<y<3.6 b‘é - re]oet |
o : Lopp, =10 nb"; L =6 pb™ [MFT Lol] e = |
iIa° -1 Po-PD ' e . 5 . i
Cha rmonia. 1.5 B mmnm CMS J/y from B measurement p, coverage; 1.6<lyl<2.4 B D:\(I:F;?AC([\)/ (l\cﬂhzj:;n:::?;f::z;:LFONLL il
Improvement Of the S/B —> improved extraction Of : 0.6~ [11CGC + NRQCD (Y-Q. Ma et af)) + FONLL -
the w(2S) signal. T g 5
° ° : * =z 04_
Access to the charmonia non-prompt fraction. : s E : -
0.5 |[*oI°] : 0oL —
) : TEORREERR e e e e e e e e e e e e e e e e e e e e e e e e e e e Global unc. a 9.03 o/o:
LOW mass dlmuonS: 0_| crovoav v b b e b by by _l ca v by b b b b v b v b g Ly g 1_
. ) ) 0 5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18 20
Better dimuon opening angle resolution — better - p_(GeVle) p, (GeV/c)

mass resolution.

MUON only : 0.0 < p." < 10.0 GeV/c MUON + MFT : 0.0 < p* < 10.0 GeV/c

- Trigger stations
Tracking stations

-

o
)
|

Jhy

dN/dM [events per 20 MeV/c?]

Y

o
o
I

Front absorber

_IIIIIlllllllllllIIIIIlIIIIlIII IIIIIIII]'IIIIIIIIIIIIIII|III|
26 28 3 32 34 36 38 4 26 28 3 32 34 36 38 4 -

Mass [GeV/c’] Mass [GeV/c’] Dipole Magnet

lron wall
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LHCD Experiment at CERNY
wun | Event: 255623 / 300063

Oata recorded: 2022-11-25 09:40:16 GMT

Run 3 overview:

LHCb




L HCb for Run 3

Single arm spectrometer in the forward range, main goa
racks reconstructed down to p; = 0 GeV/c with high vertex reconstruction resolution

O

ot studying heavy-flavour physics

New RICH1 optics, new PM
and readout for RICH 1 & 2

New luminometer
(PLUME)

\kntex 'w:
Locator /| l

New VELO p|xe|S

S

Y

e

RN =

\\\‘\\\\\\t‘\\\\
NS

\

MaMRICH2

Tracker " g

|1

1

=

removed M1 station +
new readout

BGAL M4 M3
M3

M?2

oo{v/

New SMOG2 system

2

New SC|F| trackers
scintillating fibers)

<

I T A | [

upgrade

===

== ==

Removed hardware level
triggers + readout
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Data processing

Readout at full 30 MHz rate
@Full software trigger in two stages

HLT1 (based on GPUs):
Real time alignment & calibration
Partial reconstruction ( track + vertex + muon + simplified calo)
Triggers for final states of ditfferent hadrons and displaced tracks

HLT2 (based on CPUs):
Full reconstruction
Physics selection lines

Candidates / (1 MeV/c?)

REAL-TIME
ALIGNMENT &
CALIBRATION

Reconstruction directly from HLT1

45000017 | ™

—— Full model
......... KS — 7:4-71-
— = Combinatorial bkg

Ng. 531771 +798
Nie 50469 + 360

40000
35000

30000
LHCb preliminary

25000 2022 (240 nb')

20000

15000

10000

5000

T e S o S —— ——— — i

950 460 470 480 490 500 510 520 530 540 550
m (z*7’) [MeV/c?)

6%

5TB/s
30 MHz non-empty pp

PARTIAL DETECTOR
RECONSTRUCTION
& SELECTIONS
(GPU HLT1)

0.5-1.5 -

MHz

e o BUFFER B 2

70-200
GB/s

FULL DETECTOR
RECONSTRUCTION
& SELECTIONS
(CPU HLT2)

FULL
DETECTOR

READOUT

All numbers related to the dataflow are
taken from the LHCb

U le Tri | Online TDR
Upgrade Computing Model TDR

68%
§ TU RBO
8 EVENTS

§ CALB
8 EVENTS

OFFLINE
PROCESSING

26%
| FULL
BEE

ANALYSIS
PRODUCTIONS &
USER ANALYSIS

—
2.5
- GB/s
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Different upgrades status

Vertex Locator:

Silicon pixel detector with increased granularity, acceptance and impact parameter

resolution (no saturation in central Pob-Pb), allowing precise tracking and vertices
Design:

52 modules with a total of 41 M pixels

Pixel size of 55x55 um? covering an area of approximately 1.2 m?

Two movable halves designed to get closer to the beam (3.5 mm)
Separation of primary (LHC beam) and secondary (VELO modules)

vacuum by a 150 um thick aluminium RF ftoil - — _

T = N
f -%51-,
|/) |

On January 10 2023, during VELO warm-up in > Data rate per ASIC pixel up to 15 Gb/s
Neon, there was a loss of control of protection > Higher than 99.6 % of links active oor
system, deforming in the RF foils plastic up to 14 > Dedicated firmware to handle large -
mm, affecting 2023 physics (VELO partially open) events in PbPb o “
> Replacement of deformed boxes in :
RF foil replaced and ready to start 2024 January T »
with full power ! = N
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Different upgrades status

Scintillating Fibers tracker:

New tracking detector based on Scintillating Thin Fibers

Design:
Scintillating tibres coupled to Silicon Photomultipliers operated at -40 °C
128 modules, 12 planes (3 stations with 4 layers): 12000 km of fibres
Fibres (250 um diameter) are 2.4 meters long
New ASIC with 64 channels using 130 nm CMOS technology

.

. « < — |
. ' We
» TR ’ »\'1‘-‘1 N -
. ® 3
i . 8 - ‘,‘,
. !
r — : 7‘:.‘ .E_ :Vah‘g»§! L ‘ \ g In 3
: , o g 2 O S O E 2
n T m ] S :
perations: e ma Tl Ha N m M |
BTN Bapmina ST -"-4.' nry ...-4.:-""';1»..:. 7"lu-.,. L 9 r,""l‘ , W2
el - W By i 0 !u |
N Ul-1 | i‘
G \‘ {
= L) T =

1819mm
T2 T3 > Stable during data-taking
E IvMonoLayer(0-3) IvMonoLayer(4-7) IvMonoLayer(8-11) . .
E > New firmware deployed for high
S = : : E 2000F o ;
8 = occupancy regions allowing to E oo 1
o record more clusters in PbPb 1000F- o
y 500;— .
;x OF
z 500 -
~1000f-
41.6mm 61.6mm 226.4mm zo;mm -1500 i— 10
_ _20002_....'1....|....'|...|....|.... 1
ettty #$=—TTe o "’"i":“asm -3000 -2000 -1000 0 1000 2000x m r(:](?OO
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Different upgrades status

Upstream Tracker:

New tracker with high granularity silicon-microstrip sensors, crucial in reduction of
ghost track rate

Design:
4 silicon micro-strip planes upstream of magnet
Increased granularity closer to the beam
Sensor pitch from 95 to 190 um, with a thickness of 250 um (kept at -5°C)

New readout ASIC, 128 channels with 6-bit ADC -
:

> First data collected in the global
data-taking during Pb-Pb runs
> Uniform noise in the detector

320 um thick, p-in-n, 250 um thick, n-in-p,
190 um pitch 80 um pitch

M4T
S3T
M3T
S2T
M2T
S1T
M1T
M1B
S1B
M2B
S2B
M3B
S3B
M4B

UTaU (Layer1) - Granularity per SECTOR (4 ASICS) (Run = 280977)

................................

Aside S8 S7 S6 S5 S4 S3 S2 S1 S1 S2 S3 S4 S5 S6 S7 S8 Cside
X (mm)

7000

6000

5000

4000

3000

2000

1000
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Different upgrades status

Identifies particles by measuring Cherenkov radiation angles, crucial for distinguishing , j”“‘f”-igf H
between different types of charged hadrons. 1% B:
Design: !
RICH1 filled with C,F,;and RICH2 with CF, \i
Replacement of Hybrid Photon Detectors with Multi-anode PMTs in both RICH1
and RICHZ2 (64 pixels covering 26.2 mm?) _ ' L
Change curvature of RICH1 spherical mirrors to RICH1 - Run 259596 eventiD 927492
reduce occupancy on PMTs > Cherenkov angle resolution better than f |
in Run 2 .
New ASIC for readout (CLARO) > Efforts dedicated to calibrations and fine .
tuning = :; ,5\ 2
> Providing luminosity online (currents) and b ol s
offline (hits) o R Y

20



Different upgrades status

VErtex LOcator sensors

SMOG

~ |00 mbar on 4 20m

SMOGZ2:

New gas injection system increasing interaction rate by orders of magnitude compared

SMOG?2

up to ~ 10 "‘mbar on 20 ¢m

to previous SMOG

Storage cell

Capable of injecting various gases

Up to x100 factor gain in luminosity - =

Al colliding bunch " 1 With only 18 minutes of Ar injection
colliding bunches can be use —~ —_————7———
. > Cell not fully closed (attached 2 400 LHOb orelimin
> 350 PR
. . . _> ” 2022 /,
Possible simultaneous data-taking parallel to pp to VELO) Ic?wer pressure = 200 [\ s =113 GeV pAr pIASASS
> Stable operations with 00 | —
o = 250 '\ N, =443+26
. : . . : : tions < Iy
Precise luminosity determination with the control njections - | I3 |
of gas density in >s/torage cell > Gas (Ar) injected with SMOG 32 | e
continuously during Pb-Pb g o | v uu
8 100 3 /IR Background
50 + """" S
073000 3200 3400 3600 3800
M(u 1) [MeV/c?]
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First look at data

Very important commissioning year 2022 for LHCb:

Several gas injection in SMOG2 was performed and participated in

PbPb pilot run

A lot of progress to understand detectors, alignment and calibration

VELO was open during all 2023 due to incident

2023 Detectors commissioning finishing and physics data recorded with

good conditions
Around 136 pb™! recorded luminosity with all SD included

Integrated Luminosity (1/pb)

(o]
o
o

~
o
S

600
500

400

Current goals
for Run 3:

LHCDb Integrated Luminosity in p-p in 2023, DAQ running

pp: 25 fio!
PbPb: 2 nb™

— A - Delivered Lumi: 536.14 /pb (6.8 TeV)

Recorded Lumi, DAQ running: 369.60 /pb (6.8 TeV)

Recorded Lumi, All SDs in: 136.25 /pb (6.8 TeV)

Bt — Jly(eTe )K™

Jhy — =

~~ I g | | -
N L . > . .
§ 100 -  LHC Preliminary = D3000 : Qata -
o [0z ' - ro— 48 LHCb 2022 preliminary
- gn e

E 80 Signal: 706 = 33 - T\D/ZSOO Background u=3093.4 £ 0.1 .
bt Q c=14.1% 0.1 .
3 60 P —+ Data: 27.2 pb! - g2000 iz Cb ngzs.' 607 + 239 -.-_:
= ""l;t 1 1500 Ny =44788+ 265 -
o) — Signa Ren 3 commissioniag .
g 40 == Background = 8 v
- 1 1000 =3
207 5 500 S 3

0 i S | e o ... TN b S A 0 . bl ey N ; -
5000 5200 5400 5600 3000 3100 3200

my,, (K*e*e’) [MeV/c’] m,.,[MeV

Candidates / (2.50 MeV/c?)

bt ek
[\ N SN

III|II|IIIIIII|III|III|IIIII

[
-

S N B N ©
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What about Pb-Pb ?

. Delivered Lumi: 249.29 /ub

o
150
o

Detectors status:

300 _ ......................................... ....... - Recorded Lumi: 212.73 /ub

VELO operated with a 49 mm gap

250

Dedicated firmware deployed to efficiently manage large events

Integrated Luminosity (1/ub)

UT underwent commissioning, collecting first data in global 200
Continuous injection of Ar gas with SMOG2 150
All other sub-detectors performed stably 100

50

> Stable operations during ion runs
> Target centrality reached
> Reconstruction on-going
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First Run 3 physics signal from Pb-Pb and Pb-Ar

With only 40 minutes of data:

Pb-Pb data reconstructed down
to 30% for the first time in LHCb:
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Pb-Ar data reconstructed down to full
centrality for the first time in LHCb:
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Promising access to QGP physics with this new centrality range !
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Physics perspectives for Run 3

107 | | | | arXiv:1|904.04130
. . . . . 8.16 TeV pPb Other Collision Systems
With the optimized tracking, bigger VELO acceptance, PID, new ;| I LHCb T LHCD 110 GeV
. . L. . . 10° o ATLAS/CMS [ HERA
SMOG2, higher statistics, and the lower centrality reach, a wide I ALICE
. . . . 10%t ALICE Muon >
axis of physics will be accessible for Run 3 . |
‘g 104t s it Ilm
The in between central and peripheral region holds particular 107
intrigue, as it presents a challenge to current models which display -
discrepancies with the observed data ~
101‘ { @ — “
(He,N:i\r...)

Gluon saturated region

New measurement possible of the J/U, 1(2s), y. and Y(nS) with new 105 167 10 10° 102 107 10°
PbPb centrality reach down to 30 % and PbAr down to full centrality ;
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CMS Experiment at the LHC, CERN
Data recorded: 2023-Sep-26 17:49:16.755456 GMT
Run / Event / LS: 374288 / 5946329 / 55

Run 3 overview:

gh CMS




CMS for Run 3

. STEEL RETURN YOKE " . I
DAQ/HLT: STERLRET O TRACKERS Pixel Tracker: new innermost

Transition to CPU+GPU e e e barrel pixel later
Significant reduction in

processing time

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000 A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 540 Cathode Strip, 576 Resistive Plate Chambers

L1 trigger:

Enhanced with capability to 7/
trigger on long-lived particles/f -
using calorimeter information |

‘

B 1)

|
\

New beam pipe: made of \\
aluminium alloy reducing
radioactivity by factor of 5

PRESHOWER
Silicon strips ~16 m? ~137,000 channels

FORWARD CALORIMETER
" Steel + Quartz fibres ~2,000 Channels

. New electronics for Hadron
__Calorimeter, Solenoid Magnet, Cathode
‘Strip Chambers (CSC) muon detectors

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

BRIL: New detectors for
beam conditions

monitoring and luminosity

HADRON CALORIMETER (HCA

Brass + Plastic scintillator ~7,000 channels

)
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Operations status

Around 5 weeks ot PbPb data-taking at 5.36 TeV

Luminosity delivered by LHC: 1.98 nb-1 (1.8 nb-1 in 2018)

Luminosity recorded by CMS: 1.82 nb-1 (1.7 nb-1in 1018)

Smooth operation of the CMS detector
Collected nearly all hadronic statistics, ~17 billion MB events

Collected around 10 billion UPC events
During HI data-taking:

New RAW format + HLT compression

reduce data size by 54%

For the first time, CMS operated in PbPb collisions at a Level 1 trigger rate
exceeding 50 kHz, from 35 kHz in 2018, with less than 8% deadtime.

Up to 50 kHz rate at the beginning of the fill during extensive MB data
recording
Rates escalated beyond 60 kHz towards when collecting UPC events

Ditterent physics triggers were employed to catch rare events (high pT jets,
muons, ...)
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Prospects for Run 3

Plan to analyze MB data instead of relying only on muon-triggered events, which
are limited at low pT due to trigger inefficiencies

With the improved muon identification, the reconstruction of J/{p down to
ol =0 GeV/c, even in the most central collisions

Investigation of J/ photoproduction in non-UPC events
Measurement of the Bc meson at lower pT than in 2018
Measurement of X(3872) at lower pT

Ongoing and Planned Analyses:

Polarization studies of J/ at high pT and the Y(nS) states
Measurement of y.. in peripheral collisions

Double J/ production

Long-term studies (to be done at the end of Run 3):
Elliptic flow and RAA of Y(nS) states
Examination of charmonium flows
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Summary & conclusions

\ ALICE:

Recording & reconstructing data in continuous readout

Data taking at 500 kHz in pp & 50 kHz in Pb-Pb

First performance and physics signals arising for pp and Pb-Pb

Promising perspectives for quarkonia physics, new measurements possible and
prompt & non-prompt separations to be expected at forward rapidities

LHCb:

Operating with readout at 30 MHz rate

All the detectors finishing commissioning successfully

VELO is in place and ready for 2024!

Performance and physics signals for pp and Pb-Pb, with centrality extending
down to expected 30 % and full centrality in PbAr

New measurements will be possible with heavy-ion collisions & fixed target

CMS:
Stable operations during Run 3
Measurements possible extending into the lower pT range
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Thank you for your attention!



